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FOREWORD
I  am pleased to  welcome the f i r s t  issue o f the In te rn a t io n a l  
A rach is  N e w s le tte r.  The N e w sle tte r w i l l  be produced at  ICRISAT in 
the Legumes Program. The Peanut C o l la b o r a t iv e  Research Support 
Program (Peanut CRSP), w ith  whom we have c lo se  l i n k s ,  is  
c o l la b o r a t in g  in i t s  pro du ctio n .
The n ew slette r aims to  b rin g  u p -to -d a te  inform ation to  the 
a t te n tio n  o f  research s c i e n t i s t s ,  and to  b ridg e  the gap between the 
re g u la r  personal contacts  t h a t  e x is t  between s c ie n t is t s  and the 
long delays in p u b lis h in g  research re s u lts  in many of the 
esta b lish e d  s c i e n t i f i c  jo u r n a ls .  T h is  f i r s t  issue summarizes the 
work o f ICRISAT and o f  Peanut CRSP; please send reports  on your 
work to  the e d i t o r  f o r  in c lu s io n  in l a t e r  issues.
D r L .D .  Swindale 
D ir e c t o r  General 
ICRISAT
MESSAGE
I t  is  indeed an honor f o r  the Peanut CRSP to  be able to  
p a r t ic ip a t e  in t h i s  N e w s le tte r.  The in te rn a tio n a l  ro le  o f 
a g r i c u l t u r a l  research w i l l  be aided co n s id e ra b ly  by f a c i l i t a t i n g  
the exchange o f embryonic ideas and inform ation  among fe llo w  
s c i e n t i s t s  in  a l l  areas o f  our common w o rld .
We hope t h a t  i t  w i l l  a lso  lead to  in crea sin g  mutual e f f o r t s  
among f r ie n d s  to  a l l e v i a t e  the problems o f poverty  and hunger.
D r Tommy Nakayama 
Program D ire c to r  
Peanut C o l la b o r a t iv e  Research Support Program
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News and Views
Editorial
T h is  inaugural issue of the In te rn a t io n a l  
A rach is  New sletter has been produced by 
the Legumes Program* ICRISAT* which also 
produces the In te rn a t io n a l  Chickpea 
N ew sletter and the In te rn a t io n a l  Pigeonpea 
N e w s le tte r.  The Legumes Program was 
formed in 1986 by merging the former 
Pulses (Chickpea and Pigeonpea) Program 
and the Groundnut Program.
The A rachis  N ew sletter also  re f le c t s  
IC R IS A T 's  c lo s e  l in k s  w ith  the 
Peanut C o l la b o r a t iv e  Research Support 
Program* as ICRISAT and Peanut CRSP 
cooperate f u l l y  to  help Increase 
production o f  groundnut. The re po rts  in 
t h i s  issue show the s i m i l a r i t y  o f  approach 
in id e n t if y in g  c o n s tra in ts  and working to  
overcome them. The informal l in k s  between 
in d iv id u a l  s c i e n t i s t s  have continued* and 
are re in fo rce d  by the membership o f  R W 
Gibbons, the  former Leader o f  the 
Groundnut Program* now D ire c to r*  ICRISAT 
Sahelian Center* on the board o f Peanut 
CRSP.
T h is  issue o f  In te rn a t io n a l  Arachis  
N ew sletter conta ins  re po rts  on the 
o rg a n iz a t io n  and o perations o f the ICRISAT 
groundnut group and o f Peanut CRSP* and 
re po rts  on meetings. I t  fo llo w s  the  s t y l e  
o f  the s i s t e r  new slette rs  and w i l l  be 
s im i l a r  in  contents as w e l l .  However* a 
n e w s le tte r  is  o n ly  as good as i t s  
co n tr ib u to rs *  and the  E d i t o r  looks to  you
to  send information* not o n ly  re s u lts  of 
experiments and t r i a l s *  but also  re po rts  
on what you are doing* o f  meetings* 
disease surveys* machinery you have used* 
and d e t a i ls  o f  books published.
We have not Included in  t h i s  issue 
a l i s t  o f  recent l i t e r a t u r e ,  though t h is  
has been a fe a tu re  in  o ther n e w s le tte rs . 
The technology f o r  inform ation r e t r ie v a l  
has improved, and ICRISAT and o th e r 
o rg a n iz a t io n s  are expanding, t h e i r  
c a p a b i l i t ie s  in t h i s  f i e l d .  In  fu tu re ,  
ICRISAT w i l l  t r y  t o  pro vid e  l i t e r a t u r e  
c i t a t i o n s  t a i lo r e d  to  your s p e c if ic  
needs* and 1s beginning to  develop data 
bases t h a t  w i l l  f a c i l i t a t e  t h i s .
Sources o f information* which are 
sometimes d i f f i c u l t  t o  trace* are 
proceedings o f meetings* annual re po rts  
o f  research sta tio ns*  and theses o f 
advanced-degree stu d e nts . Please send 
the e d i t o r  d e t a i ls  o f  these* w ith  
abstracts* summaries* o r  contents pages 
where possible* o r  send a copy to  the 
L ib ra r ia n *  ICRISAT.
A l i s t  o f ICRISAT s c ie n t is t s *  and 
Peanut CRSP in v e s t ig a to rs  1n USA and host 
c o u n tr ie s  1s in c lu d e d . I t  is  not the 
in te n t io n  to  pu blish  th e  f u l l  
In te rn a t io n a l  Arach is  N ew sletter m a ilin g  
l i s t s *  but the e d i t o r  hopes to  be able to  
respond i n d i v i d u a l l y  to  requests fo r  
inform ation  on t h i s  t o p ic .
J.P .M oss 
E d i t o r
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Research on Groundnut at the 
International Crops Research 
Institute for the Semi-Arid Tropics
IN TR O D U C TIO N
In  1976, ICRISAT was designated as a world 
ce n te r f o r  the Improvement o f  y ie ld  and 
q u a l i t y  o f  groundnut and to  a c t  as a 
world re p o s ito ry  f o r  the g e n e tic  resources 
o f the c u l t iv a t e d  groundnut* Arachis  
hyp-Pgaea L . ,  and i t s  w i ld  r e la t iv e s  in the 
genus A ra c h is . IC R IS A T 's  in t e r e s t  in 
groundnut is  not l im it e d  to  the s e m i-a r id  
t r o p ic s  (SAT) b ut extends to  a l l  p a rts  o f  
the world where the  crop 1 s grown.
There are several se rio u s  c o n s tra in ts  
to groundnut p ro d u ctio n . Diseases and 
pests are im portant worldwide and cause 
serious lo s se s . The u n re l ia b le  r a i n f a l l  
patterns o f  the SAT and recurrt-ng droughts, 
are a lso  Important fa c to rs  l i m i t i n g  
groundnut p ro d u ctio n . Other adverse 
fa cto rs  are  lack o f h i g h -y ie ld in g  adapted 
c u l t i v a r s »  poor agronomic p r a c t ic e s ,  and 
very l im it e d  use o f  f e r t i l i z e r s .
GERMPLASM BASE
ICRISAT has been designated as a world 
center f o r  the c o l l e c t i o n ,  p re s e rv a t io n  
and documentation o f th e  genus Arachis.
A ra ch is  g e n e tic  resources in c lu d e  a l l
A . hy pogaea c u l t i v a r s  and a l l  the  w ild  
species o f  t h i s  genus. The t o t a l  now 
stands a t  11 641 germplasm accessions and 
there  are another 115 aw aiting  p la n t  
quarantine c le a ra n ce . A lso  in  the 
c o l le c t io n  are 206 accessions o f  35 
described and undescribed A ra ch is  species 
and 2 I n t e r s p e c if ic  h y b r id s .  The 
c o l le c t io n  a lso  Includes d e r iv a t iv e s  o f  
in t e r s p e c i f ic  crosses generated by the 
ICRISAT groundnut c y t o g e n e t ic is t s ,  which 
are s t a b i l i z e d  a t  the  t e t r a p l o l d  le v e l  and 
are f u l l y  cro ss a b le  w ith
£ .  hypogaea. Germplasm has been
d is t r ib u t e d  to  s c i e n t i s t s  1 n many 
c o u n tr ie s .  Numbers o f  seed samples given  
to  ICR ISAT s c i e n t i s t s  t o t a l  43 910, and




The most im portant f o l i a r  diseases o f 
groundnut caused by fungi are the le a f  
spots ( Cexcosppxit ,arflciu4i£fila and 
P haeoisariops is  personata) and ru st  
(Pucc-inia a r a c h id is ) .  A l l  released Indian 
c u l t i v a r s  are s u s c e p tib le . A t  ICRISAT, 
over 9 000 germplasm accessions have now 
been examined. Some 34 genotypes have 
been found to  have good re s ista nce  to  
ru s t ,  24 have re sista nce to  la t e  le a f  
spot and 17 o f the genotypes have good 
're s is ta n c e  to  both diseases. Fourteen 
germplasm l in e s  w ith  ru st  re s is ta n c e  have 
been j o i n t l y  released by ICRISAT and the 
United States Department o f  A g r ic u lt u r e  
(USDA).
The s t a b i l i t y  o f  the re s ista nce  to
ru s t  and l a t e  le a f  spot has been checked 
by comparing re s u lts  o f  screening c a rr ie d  
out a t  ICRISAT over several seasons and 
by conducting an In te rn a t io n a l  Groundnut 
F o l i a r  Diseases Nursery. The resistances 
appear to  be s ta b le .  The b io lo g y  o f  the
pathogens has also  been in v e s tig a te d  and 
components o f  re s ista nce  have been 
measured. The p h ys io lo g ica l  im p lic a tio n s  
o f  disease re s ista nce  are now being 
examined and the f in d in g s  may in f lu e n ce
breeding and d is e a se -co n tro l s t r a t e g ie s .
A t ICR IS A T, the e a r ly  l e a f  spot
disease caused by £ .  ara c h id lc o la  does 
not norm ally  become severe enough to
perm it r e l i a b l e  scre en in g, b ut is  
commonly present in epidemic form a t
C h lte dze  A g r ic u l t u r a l  Research S ta t io n ,  
L ilo ngw e, Malawi, where the  ICRISAT 
Regional Groundnut Program f o r  Southern 
A f r i c a  has been o perating  s in ce  1982. 
ICRISAT germplasm is  now being screened 
f o r  re s is ta n c e  to  t h i s  disease a t
C h ite d ze .
N e a r -te t r a p lo id  d e r iv a t iv e s  have
been developed from crosses between w ild  
ArachJs species immune o r  h ig h ly
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r e s is ta n t  to  la t e  le a fs p o t and ru st  
diseases, and h ig h -y ie ld in g  groundnut 
c u l t i v a r s .  These d e r iv a t iv e s  have useful 
re s ista nce  to  one o r  more o f these 
im portant f o l i a r  diseases, and are now in 
use 1 n the  re s ista nce  breeding programs at 
ICRISAT, and have been d is t r ib u t e d  to  
o th e r breeders.
Pod Rot Diseases
Pod ro ts  caused by a complex of
s o i l - i n h a b i t i n g  fungi have been found to  
cause serio u s  redu ction  in both y i e l d  and 
q u a l i t y  o f  groundnuts in a number of 
c o u n tr ie s .  Losses o f  over 20% have been 
recorded a t  ICRISAT f o r  some genotypes. 
Eleven genotypes have been shown to  have 
s i g n i f i c a n t l y  lower incidence o f  ro tted  
pods than s u s c e p tib le  co n tro l  c u l t i v a r s .
Aspergillus flavus and Aflatoxins
Invasion  o f  groundnut seeds by to x ig e n ic  
fungi o f the Asper g i l l u s  f 1avus group and 
subsequent production  o f  a f la t o x in s  is  
favored by damage to  the developing pods 
by pathogenic f u n g i ,  in s e c ts ,  drought 
s tre s s  and by c u l t i v a t i o n .  Damage to  
harvested and stored pods and seeds can 
also increase r is k  o f  fungal in va sio n  as 
a ls o  can w e ttin g  o f stored seeds. 
A tte n t io n  has been concentrated on 
u t i l i z a t i o n  o f  g e ne tic  re s is ta n c e , and 
genotypes w ith  p r e -  and p o s t -h a rv e s t  
re s is ta n c e  to  pod and seed invasion  by
A. f la v u s  have been i d e n t i f ie d .  I t  is  of 
in t e r e s t  t h a t  some o f  these genotypes 
were a lso  found t o  be r e s is t a n t  to  pod 
r o t .
Several genotypes have been 
e x te n s iv e ly  crossed w ith  s u s c e p tib le  but 
h ig h -y ie ld in g  c u l t i v a r s .  D e r iv a t iv e s  of 
these crosses t h a t  have good y ie ld  and 
seed q u a l i t y  and have l e v e ls  o f  seed 
re s is ta n c e  t o  A s p e rg i l lu s  f la v u s  
c o lo n iz a t io n  comparable to  those o f  the 
r e s is ta n t  parents have been se le c te d .
A number o f  germplasm l in e s  have 
a lso  been tested f o r  t h e i r  c a p a c ity  to
support a f la t o x ln  pro du ctio n , and 
s i g n i f i c a n t  v a r i e t a l  d iffe re n ce s  in the 
ra te  o f accumulation and to ta l  to x in  
produced were found.
Virus Diseases
Several groundnut v i r u s  diseases occur in 
the SAT and some are econom ically 
im portant. Peanut m ottle  is  the most
widespread and is  econom ically  im portant 
in  several c o u n tr ie s  in eastern Asia  and 
A f r i c a .  Other econom ically  im portant 
groundnut v i r u s  diseases have r e s t r ic t e d  
d i s t r i b u t i o n —  ro s e tte  is  Important 1n 
A f r i c a ;  peanut s t r i p e  1n eastern A s ia ;  
peanut clump in West A f r i c a  and I n d ia ;  
and tomato spotted w i l t  in In d ia  and 
P eople 's  R epublic  o f  China. In  a d d it io n ,  
a w itc h e s '  broom disease, caused by a 
m ycoplasm a-like organism, is  econom ically  
im portant in  eastern A s ia .
In  the  p a s t,  id e n t i f ic a t io n  o f 
groundnut v i r u s  diseases in the SAT has 
depended on v is u a l  symptoms. Th u s, at  
ICR ISAT, emphasis has been placed on 
v i r u s  c h a r a c t e r iz a t io n ,  and development 
o f  sim ple and s e n s i t iv e  methods to  d e te c t  
v i r u s e s .  Methods f o r  v i r u s  d e te ctio n  have 
been developed and a n tis e ra  produced to  
a l l  the  major groundnut v iru s e s  in  I n d ia .
To be able t o  develop methods f o r  
in te g ra te d  management o f v i r u s  d iseases, 
ICRISAT has undertaken research in to  
epidem iology o f  bud necrosis  disease and 
peanut clump, e v a lu a tio n  o f germplasm 
l in e s  f o r  re s is ta n c e  o r  to le ra n c e  to  bud 
necro sis  disease and peanut m o tt le ,  and 
e v a lu a tio n  o f  germplasm l in e s  f o r  
nonseed tran sm issio n  of peanut m ottle  
v i r u s .  As a r e s u l t ,  in te g ra te d  
management p ra c t ic e s  have been developed 
f o r  bud n e cro sis  and peanut clump 
diseases.
ICRISAT v i r o l o g i s t s  have esta b lis h e d  
a network to  l i n k  s c i e n t i s t s  in 
t e c h n i c a l l y  advanced co u n tr1es w ith  those 
who do not have f a c i l i t i e s  f o r  v i r u s  
research, to  in v e s t ig a te  such im portant 
v i r u s  diseases as groundnut ro s e tte  and 
peanut s t r i p e .
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PESTS
I n s e c t  p e s ts  may be im p o r ta n t  because 
of the d i r e c t  damage they do in the f i e l d  
and in  s to r a g e *  o r  because t h e y  a re  
v e c t o r s  o f  d is e a s e .  O f more than 300 
species t h a t  attack  groundnut* few are of 
importance w orldwide; these are term ites* 
aphids ( v e c t o r s  o f  g ro u n d n u t  ro s e tte *  
peanut s tr ip e *  and peanut m ottle  v i ru s e s )  
t h r i p s  ( v e c t o r  o f  tom ato s p o tte d  w i l t  
v iru s )*  ja s s id *  groundnut le a f  miner* and 
f tp o d o p t e r a  Lj._tu.r-d. Th e  emphasis a t  
IC R IS A T  has been t o  com bine c u l t u r a l  
p r a c t i c e s  and h o s t - p l a n t  re s ista nce  to  
d e v e l o p  i n t e g r a t e d  p e s t  m an ag e m e nt 
(IP M ). In te n s iv e  screening o f germplasm 
accessions id e n t i f ie d  genotypes r e s is ta n t  
to one o r  more in s e c t  pests and v e c to rs .  
These genotypes are being used in breeding 
to combine re s is ta n c e  to  the above pests 
into h i g h -y ie ld i n g  genotypes.
We have s u c c e s s f u l l y  used t h r i p s  
r e s i s t a n c e ,  t d  d e v e l o p  h i g h - y i e l d i n g  
genotypes w ith  f i e l d  re s ista nce  to  tomato 
spotted w i l t  v i r u s .  These f i e l d - r e s i s t a n t  
g e no type s  form th e  basis o f  in teg rated  
management o f  t h i s  v i r u s  d is e a s e ; the 
other components being c u l t u r a l  p ra c t ic e s ,  
e a r l y  s o w i n g ,  c l o s e  p l a n t i n g *  and 
in te rc ro p p in g .
A genotype re s is ta n t  to aphid showed 
f ie ld  re s is ta n c e  to  chi o r o t ic  ro s e tte  in 
Malawi.
ICRISAT entom ologists are developing 
IPM f o r  l e a f m i n e r  and Spodoptera. The 
b io logy o f  these two species* the ro le  o f 
a b io t ic  and b i o t i c  factors* the e f f e c t  o f  
r e s i s t a n t  g e n o ty p e s  on th e  p o p u la t io n  
f lu c tu a t io n s  o f  these pests* and economic 
in ju r y  l e v e l s ,  are being s tu d ie d .
Termites
Research on te rm ite s  1s c a rr ie d  out at 
ICRISAT in  c o l la b o r a t io n  w ith  the T r o p ic a l  
Developm ent and Research In s t i t u t e *  UK. 
The p a r t ic u l a r ,  importance o f  te rm ite s  as
p e s t s  o f  g r o u n d n u t  in  A f r i c a  i s  
recognized* pod losses in excess o f  30% 
h a v in g  been re c o r d e d .  T h e i r  r o l e  in 
p r e d is p o s in g  groundnuts t o  invasion by
&. f l a v u s  and s u b s e q u e n t  a f l a t o x i n  
contamination by s c a r if y in g  pods is  also 
known. C u r r e n t  re s e a rc h  i s  aimed a t  
f in d in g  in s e c t ic id e s  and fu n g ic id e s  th a t  
c o n t r o l  t h e  p e s t  b u t  do not harm the 
environment.
Breeding for Pest Resistance
Breeding f o r  pest resistance was sta rte d  
in  1980 w ith  the o b je c tiv e  o f combining 
re s ista nce  to  le a f  hoppers* th rip s *  and 
te rm ite s  in to  h ig h -y ie ld in g  genotypes. An 
e x t e n s i v e  h y b r i d i z a t i o n  program  was 
i n i t i a t e d  and a la rg e  number o f  s in g le  
and m u lt ip le  crosses made.
PHYSICAL CO N STR AIN TS
Drought
D r o u g h t  i s  a s e r io u s  problem in  most 
g r o u n d n u t - g r o w i n g  areas o f  t h e  S A T . 
Research a t  ICRISAT has1 been c a r r ie d  out 
m ainly  in  the  p o s tra in y  season because o f 
l a c k  o f  w a t e r  c o n t r o l  in  t h e  r a i n y  
season. A ra in  s h e lt e r  has re c e n t ly  been 
c o n s t r u c t e d  and is  now being used f o r  
drought s tu d ie s  in  the ra in y  season.
We h a v e  u t i l i z e d  a l i n e  s o u rc e  
s c r e e n i n g  system  t h a t  p e r m it s  l a r g e  
numbers o f  germplasm accessions t o  be 
s cre e n e d  f o r  d r o u g h t  t o le ra n c e .  Using 
t h i s ,  several l in e s  have been id e n t if ie d  
as t o le r a n t  t o  midseason o r  end-of-season 
droughts . Several l in e s  have y ie ld e d  over
1  t  ha“ * d rie d  pods in a drought year 
w ith  o n ly  2 0 0  mm r a i n f a l l  a t  one s ta t io n  
in  In d ia  compared to  y ie ld s  o f  le s s  than 
500 kg ha from co n tro l  c u l t i v a r s .  The 
I n t e r n a t i o n a l  Drought T r i a l s  have been 
conducted in I n d i a ,  and in  A f r ic a n  and 
Southeast Asian c o u n tr ie s .  T r i a l  re s u lts  
have been encouraging, and research to  
p r o d u c e  d r o u g h t - r e s i s t a n t  g e n o typ e s  
co n tin u e s . T r i a l s  have also been c a rr ie d
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out to  in v e s t ig a te  the e ffe c ts  o f  time 
and in t e n s i t y  o f  drought* e f fe c ts  o f  
p la n t  population* and e f fe c ts  o f  release 
o f  s tr e s s .  E a r ly  s tre s s  may even lead to  
increase in y i e l d .  Establishm ent o f an 
ICRISAT Regional Groundnut Program in 
West A f r ic a  in 1987 has provided the 
o p p o rtu n ity  o f working on t h i s  problem in  
t h a t  region .
Biological Nitrogen Fixation
There are several re po rts  o f  RM-ZPMujn 
in o c u la t io n  lea ding  to  increased groundnut 
y ie ld s  in f i e l d s  where the crop had not 
p re v io u s ly  been grown. In  t r i a l s  at
ICRISAT Center* i t  has been shown th a t  
in o c u la t io n  o f  groundnut genotypes w ith  a 
v e ry  e f f e c t iv e  s t r a in  o f Rh.izphj.um could 
increase n itro g e n  f ix a t io n  and pod y ie ld  
when the crops were grown in f i e l d s  w ell 
populated w ith  e f f e c t iv e  s t r a in s  o f 
Rhizobium. The Rhizobium s t r a in  NC 92 was 
found to  be v e ry  e f f ic ie n t *  and has been 
recommended by the A l l  In d ia  Coordinated 
P r o je c t  on Oilseeds (AICORPO) f o r  use 
w ith  two released c u l t i v a r s .
The method of inoculum a p p lic a t io n  
was found to  be im portant. Groundnut 
seeds are f r a g i l e ;  and d i r e c t  a p p lic a t io n  
o f  Rhizobium inoculum to  them can cause 
s i g n i f i c a n t  damage and a c t u a l ly  lead to  
decrease in  y i e l d s .  I t  was found b e tte r  
to  d i r e c t l y  apply the inoculum to  the 
s o il*  and t h is  was done e a s i l y  and 
cheaply by mixing the peat co n ta in in g  
R h izo b ium w ith  water and pouring the 
re s u lt in g  m ixture in to  the furrow j u s t  
before the  seed was sown. T h is  method is  
also  e f f e c t iv e  in reducing problems 
a r is in g  from in c o m p a t ib i l i t y  o f  EhlZfiMtifl! 
inoculum and fu n g ic id a l  seed p ro te c ta n ts .
Calcium Nutrition Research
Calcium d e f ic ie n c y  o f  groundnut is  a 
major l i m i t i n g  f a c t o r  in many p a rts  of 
the  world and gypsum a p p lic a t io n  has 
been recommended in most
groundnut-producing areas.
Research was i n i t i a t e d  to
in v e s t ig a te  reported g e n e tic  d iffe re n c e s  
in  calcium  uptake e f f ic ie n c y  o f  pods of 
d i f f e r e n t  genotypes. The work 
concentrated on th e  in te r a c t io n s  o f
drought* gypsum* and genotype. C o n s is te n t  
and s i g n i f i c a n t  genotype x drought x 
calcium  le v e l  in t e r a c t io n s  have been 
found.
Mycorrhizae
Groundnut roots  u s u a lly  show extensive  
c o lo n iz a t io n  by v e s ic u la r  arbu scu lar 
m ycorrhizae (VAM). The sym biotic
re la t io n s h ip  between the VAM fungi and 
the ro o t augments phosphorus uptake from 
s o i l s .
P re l im in a ry  pot c u l t u r e  s tu d ie s  have 
shown t h a t  groundnut d e rive s  co n sid erab le  
b e n e fits  from VAM in o c u la t io n .  VAM 
c o lo n iz a t io n  and phosphorus n u t r i t i o n  are 
l i k e l y  to  be components in  genotype and 
s i t e  in te ra c t io n s *  and s e le c t io n s  o f 
groundnut genotypes w ith  increased 
s u s c e p t i b i l i t y  t o  VAM could improve 
adaptation to  v a ry in g  n u t r i t io n a l  
envi ronments.
DEVELOPM ENT O F G EN O TYPES W ITH  
SPECIFIC A TTR IB U TE S
High Yield and Quality
Although breeding f o r  s t a b i l i t y  o f  
production over years and lo c a tio n s  by 
breeding f o r  re s is ta n c e  to  va rio u s  
c o n s tra in ts  has the  h ig he st  p r io r i t y *  
breeding f o r  y ie ld  per se is  important* 
p a r t i c u l a r l y  f o r  areas where c o n s tra in ts  
do not occur o r  where p ro g re ss ive  farmers 
can a ffo rd  inputs such as p e s tic id e s  and 
fu n g ic id e s .
Advanced breeding populations  are 
evaluated in two d i f f e r e n t  seasons at 
ICRISAT C e n te r .  In  the  ra in y  season they 
are evaluated under high in p u t  and low 
in p u t but in  the p o s tra in y  season only  
under high in p u t .  Several h ig h -y ie ld in g  
l in e s  w ith  acceptable pod and seed
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c h a r a c t e r i s t i c s  and good s h e l l i n g  
percentage have been developed.
In  the  e a r ly  years o f  th e  program i t  
was observed t h a t  c u l t i v a r s  t h a t  y ie ld e d  
well in  the  ra in y  season did  not necessa­
r i l y  y i e ld  w ell in  the p o s tra in y  season 
and v i c e  v e r s a ,  i n d i c a t i n g  a s t r o n g  
genotype x  e n v iro n m e n t  in t e r a c t io n .  I t  
was th e re fo re  decided to  make s e le c t io n s  
in  t h e  p o s t r a i n y  s e a s o n  t o  d e v e lo p  
c u l t i v a r s  s u i t a b le  f o r  p o s tra in y  season 
i r r i g a t e d  c u l t i v a t i o n .  S e v e r a l  
h i g h - y i e l d i n g  l i n e s  s u i t a b l e  f o r  t h i s  
purpose have now been bred, and one o f  
th e m , IC G S 11, has been r e le a s e d  t o  
farm ers  1n I n d i a .  H i g h - y i e l d i n g  l i n e s  
s u ita b le  f o r  use 1 n the  ra in y  season have 
also been developed.
T h e  r e s e a r c h  on q u a l i t y . - h a s  
c o n c e n t r a t e d  on o i l  c o n t e n t ;  s e v e r a l  
l in e s  have h ig h e r  o i l  and p ro te in  content 
than the  standard c o n tro l  c u l t i v a r s .
Earliness and Dormancy
In the SAT, growing seasons can be v e ry  
s h o r t  due t o  e a r ly  ce ssa tio n  o f  r a in s .  
E a rlin e s s  coupled w ith  good seed s iz e  and 
y i e l d  w o u l d  p r o v i d e  s t a b i l i t y  f o r  
p rod u c t 1on i n such s i tu  at  io n s .
S h o r t -d u r a t lo n  c u l t i v a r s  would also  
be of va lu e  to  f i t  in to  the gaps between 
r ic e  crops in the m u ltic ro p p in g  rice -b ased  
systems o f  some Aslan c o u n tr ie s .  E f f o r t s  
are in progress t o  id e n t i f y  e a r ly  maturing 
groundnuts and to  breed f o r  Increase in 
t h e i r  y ie ld  le v e l s .  Use o f  e a r ly  maturing 
g ro u n d n u ts  increases the p r o b a b i l i t y  o f  
r a in  f a l l i n g  on th e  c r o p  a t  o r  a f t e r  
m a t u r i t y ,  so 1 t  1s necessary t h a t  the 
e a r l y - m a t u r i n g  g ro u n d n u ts  s h o u ld  have 
f re s h  seed d o rm an cy. Such l i n e s  have 
been i d e n t i f ie d .
PHOTOPERIOD
Photoperiod e ffe c ts  have been demonstrated 
in  g r o u n d n u t  c u l t i v a r s .  I n  some 
c u l t i v a r s ,  y i e l d  c o u ld  be d ecrea se d  
by 50% b ecause o f  long days, w h ile  in
o t h e r s ,  lo n g  days gave s l i g h t  y i e l d  
i n c r e a s e s .  R e s e a r c h  has shown t h a t  
m o d if ic a t io n  o f  photoperiod can increase 
b o th  s h o o t  and r o o t  g r o w t h ,  and i t s  
i n t e r a c t i o n  w i t h  d ro u g h t  s t r e s s  has 
assumed g r e a t  s i g n i f i c a n c e .  We have 
e s t a b l i s h e d  t h e  fundamental b a sis  f o r  
photoperiod s e n s i t i v i t y  and are s t a r t in g  
t o  d e v e lo p  methods o f  s c r e e n in g  and 
e x p lo it in g  th e  phenomenon.
COOPERATION WITH NATIONAL PROGRAMS
I C R I S A T  b r e e d in g  m a t e r i a l s  a re  made 
a v a i l a b l e  t o  g r o u n d n u t  s c i e n t i s t s  
t h r o u g h o u t  t h e  w o r l d .  I n  a d d i t i o n ,  
i n t e r n a t i o n a l  t r i a l s  a re  s e n t  t o  our 
cooperators  in  many c o u n tr ie s .
In  I n d i a ,  selected  l in e s  are entered 
1n t h e  AICORPO evalu a tio n  network. In  
1 9 8 6 ,  I C R I S A T  v a r i e t y  IC G S  11 was 
released 1 n c e n tra l  and p e n in su la r  In d ia  
f o r  general c u l t i v a t i o n  w ith  i r r i g a t i o n  
i n  t h e  p o s t r a i n y  se a so n . A mass 
s e l e c t i o n  f r o m  IC R IS A T  l i n e  ICGS 1 
has been re le a s e d  f o r  s p r i n g  season 
c u l t i v a t i o n  in  Punjab S ta te  in  northern 
I n d ia .  ICRISAT supplied an population  
o f  a cro ss  between TMV 7 x FSB 7 -2  to  
national breeders , and a s e le c t io n  from 
i t  was released f o r  general c u l t i v a t i o n  
1n Tamil Nadu, India,, (as VRI 1 ) .  F iv e  
m ore  I C R I S A T  l i n e s  have p ro g re s s e d  
through AICORPO t r i a l s  and are now being 
tested in prerelease adaptive t r i a l s  in 
va rio u s  zones o f  I n d ia .
A c o n f e c t i o n e r y  s e le c t io n  ICG(CG)S 
49 i s  under co n s id e ra tio n  f o r  p o ssib le  
r e l e a s e  i n  C y p r u s .  A n o th e r  IC R IS A T  
s e l e c t i o n  ICGMS 4 2 , from  t h e  M alawi 
Regional Program has performed ve ry  well 
in  t h e  so u th e rn  A fr ic a n  region and 1s 
under co n s id e ra tio n  f o r  promotion in  the 
Zambian n ational program.
U TILIZA TIO N  O F WILD ARACHfS SPECIES
C y t o g e n e t i c i s t s  have in v e s t ig a t e d  the 
g e n o m i c  c o n s t i t u t i o n  and e x a m in e d  
p h y l o g e n e t i c  in t e r r e la t io n s h ip s  between
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the c u lt iv a t e d  groundnut* A .  hypogaea* 
and wi l d  A rach is  species. T h is  
inform ation has been u t i l i z e d  in planning 
the most e f f e c t iv e  routes f o r  gene 
t r a n s f e r .  A l l  o f  these routes have been 
used* and a range o f in t e r s p e c i f i c  
hybrids* from d ip lo id  to  hexaploid* w ith  
many combinations o f  genomes* have been 
produced and backcrossed to  £ .  hypogaea. 
Many s ta b le  t e t r a p l o id  d e r iv a t iv e s  have 
been produced. H ybrid s  and d e r iv a t iv e s  
are screened in  the f i e l d  ag a in st  the 
major f o l i a r  diseases* and selected  l in e s  
f u r t h e r  backcrossed to  produce uniform , 
re s is ta n t  l i n e s .  Some o f these l in e s  
have been f u r t h e r  selected f o r  y i e ld  and 
agronomic c h a ra c te r is t ic s *  and l in e s  w ith  
high y ie ld *  disease resistance* o r  good 
c o n fe c t io n e ry  ch a ra cte rs  have been 
entered in to  AICORPO t r i a l s .  The selected 
t e t r a p lo id  l in e s  are r e s is t a n t  to  r u s t  and 
l a t e  le a f  s p o t ,  and have good y i e l d ;  they 
a ls o  re ta in  leaves u n t i l  h a rv e st ,  and 
produce good haulm y i e l d s ,  which provide  
va lu a b le  hay f o r  animals.
Some wi l d  species are not com patible 
w ith  A. hy pogaea* and several methods 
are being used t o  ob ta in  h y b rid s . 
P o ll in a te d  flow ers  are tre a te d  w ith  a 
number o f  hormones and young hybrid  
embryos are excised and c u ltu re d  in 
v i t r o .  Several t is s u e  c u l t u r e  techniques 
are used t o  produce h y b rid  c a l lu s  and 
shoots. T h is  work w i l l  be expanded in 
the  hope o f  e v e n tu a l ly  o b ta in in g  access 
to  useful t r a i t s .
The most immediate t a r g e t  o f  the 
w i l d  species work is  t o  t r a n s f e r  
re s ista nce  to  e a r l y  l e a f  spot disease 
from immune o r  h ig h ly  r e s is t a n t  species 
in to  a t e t r a p l o id  A .  hypogaea- 1 ike 
genotype. T h is  has high p r i o r i t y  as 
th e re  has been o n ly  v e ry  l im it e d  success 
in  o b ta in in g  e a r l y  le a f  spot re s ista nce  
in  th e  c u l t iv a t e d  groundnut.
TRAINING
Since th e  commencement o f the Groundnut 
Program in 1976, 275 s c i e n t i s t s  and
te ch n ic ia n s  have been tra in e d  w ith in  the
program. Of these 193 have been from the 
ICRISAT I n -S e r v i c e  Tra in e e  courses and 
they have been given  1 - 2  weeks of 
le c tu re s  and p r a c t ic a l  s .  The remaining 
82 included students stu d yin g  fo r  
M.Sc. o r  Ph.D. degrees* Postdoctoral 
Fe llo w s , A p p re n tice s , and s h o rt  term 
I n -s e r v ic e  Fellow s who received 
s p e c i a l i s t  t r a i n i n g .
Of the 275 t ra in e e s ,  135 were from 
26 c o u n tr ie s  in A f r i c a ,  120 from 15 
c o u n tr ie s  1n A s ia ,  1 from A u s t r a l i a ,  15 
from 6  c o u n tr ie s  in  Europe, 1 from 
Mexico, and 3 from USA.
The ICRISAT Sahelian Center 
Groundnut Improvement Program
ICRISAT has re c e n t ly  s ta rte d  a groundnut 
improvement program in  the West A fr ic a n  
re g io n , based a t  S a do ri in  N ig e r .  Three 
p r in c ip a l  s t a f f  have been assigned to  
t h i s  program: Bruno Ndunguru, agronomist; 
David Greenberg, p la n t  breeder; and Pal a 
Subrahmanyam* p la n t  p a th o lo g is t .  A l l  
th re e  had taken up t h e i r  p o s it io n s  in 
N ig e r by m id -F e b ru a ry  1987.
The program intends t o  operate in 
c lo s e  cooperation  w ith  n atio n al and 
regional groundnut programs in  West 
A f r i c a  to  address problems id e n t i f ie d  by 
the n atio n al programs and by ICRISAT and 
o th e r  s c i e n t i s t s .  Groundnut crops in the 
region o ften  show g re a t  v a r i a b i l i t y *  
ranging from reasonable y i e ld s  to  no 
production o ve r s h o rt  d is ta n c e s . I t  is  
intended to  in v e s t ig a te  the b i o t i c  and 
a b io t ic  fa c to rs  which may cause t h i s  
v a r i a b i l i t y .  The program w i l l
in v e s t ig a te  the e f f e c t  o f  pests* 
d iseases, n u t r ie n t s ,  drought, and s o i l  
management on groundnut crops in the 
region w ith  th e  aim o f  s t a b i l i z i n g  and 
in cre a sin g  y ie ld s  under resou rce -poor 
fa rm e r 's  c o n d it io n s .
Previous t r i a l s  have shown t h a t  some 
groundnut l in e s  generated by the ICRISAT 
program in  In d ia  have shown g re a t  promise 
in N iger and Burkina Faso, but many l in e s  
t h a t  perform w ell in  In d ia  have not done 
w ell in  A f r i c a .  Thus f u r t h e r  s e le c t io n
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and b r e e d i n g  w o rk  needs t o  be done on 
m a te ria l  from th e  IC R IS A T  C e n te r  Groundnut 
p r o g ra m . I n i t i a l l y ,  i t  i s  in te n d e d  to  
b e g i n  a c r o s s in g  program between e a r l y -  
- m a t u r i n g  g r o u n d n u t  l i n e s  c a r r y i n g  
re s is ta n c e  t o  r u s t  and l a t e  l e a f  s p o t from 
I C R I S A T  C e n t e r  and a d a p te d  l i n e s  w ith  
ro s e tte  r e s is t a n c e  from b ree d in g  programs 
in th e  West A f r i c a n  re g io n .
ICR ISAT’s Regional Groundnut 
Improvement Program for Southern 
Africa
IN TR O D U C TIO N
ICR ISAT e s t a b l is h e d  a re g io n a l groundnut 
program f o r  so u th ern  A f r i c a  in  Malawi in  
J u l y  1982.
T h e  p r o g r a m  was e s t a b l i s h e d  i n  
response t o  an i n v i t a t i o n  by th e  southern 
A f r i c a n  Heads o f  S t a t e  a t  t h e  L u s a k a  
Summit Co n fe re nce in  1980.
The program has been funded by the 
I n t e r n a t io n a l  Development Research C e n tre  
(ID R C) from  J u l y  1982 t o  December 1986. 
D u r i n g  1 9 8 6 ,  t h e  s ta tu s  o f  th e  program 
was changed t o  an IC R IS A T Core Program, 
supported by th e  IDRC g r a n t .
I n  O c t o b e r  1 9 8 4 ,  t h e  S o u t h e r n  
A f r i c a n  D e v e l o p m e n t  C o o r d i n a t i o n  
Conference (SADCC) C o n s u lt a t iv e  T e c h n ic a l  
C o m m i t t e e  f o r  A g r i c u l t u r a l  R e se a rc h  
a p p r o v e d  t h e  s u b s u m i n g  and f u t u r e  
e x p a n s i o n  o f  t h e  I C R I S A T  R e g i o n a l  
G ro u n d n u t Program in t o  a re g io n a l G ra in  
Legume Im p ro v e m e n t  Program . T h is  w i l l  
t a k e  e f f e c t  i n  1 9 8 7 ,  w i t h  I C R I S A T  
r e t a i n i n g  r e s p o n s i b i l i t y  as e x e c u t i n g  
agency f o r  re g io n a l groundnut re search .
GROUNDNUT CULTIVATION AND RESEARCH 
IN SOUTHERN AFRICA
C o n s t r a i n t s  t o  increased p ro d u ctio n  are 
many and v a r y  w i t h i n  and between each 
c o u n t r y .  T h o s e  m o s t  a m e n a b l e  t o  
a m e l i o r a t i o n  t h r o u g h  t h e  e f f o r t s  o f  a 
regional program o f  o n ly  modest s tre n g th  
are ( 1 ) l a c k  o f  good s u i t a b l y  adapted
v a r i e t i e s  ( p a r t i c u l a r l y  in Mozambique, 
T a n z a n i a ,  and Botswana) and ( 2 ) y ie ld  
l o s s  d ue t o  d i s e a s e s ,  p a r t i c u l a r l y  
l e a f  s p o t s  ( C e rc o s p o ra  a ra c h id ic o la  and 
E h  a fro 1 s a r 1 o p.s.i s p e r s o n a t a ) , r u s t  
( P u c c i n i a  a r f lc h i - d l s ) , and g ro u n d n u t  
ro s e t t e  v i r u s .
W h i l e  g r o u n d n u t  h a s  r e c e i v e d  
research a t t e n t io n  because o f  I t s  export 
p o t e n t ia l  f o r  SADCC C o u n tr ie s ,  v a r i e t ie s  
d e v e l o p e d  f o r  h 1 g h - e 1 e v a 1 1 on 
h i g h - r a i n f a l l  a re a s  ( M a l a w i ,  Zam bia, 
Z i m b a b w e )  a r e  n o t  s u i t a b l e  f o r  
l o w - e l e v a t i o n ,  l o w - r a i n f a l l  a r e a s ,  
where groundnut is  a t  present p r im a r i ly  a 
food c ro p . A g re a t  deal o f  e f f o r t  is  now 
u r g e n t l y  r e q u i r e d  t o  d e v e l o p  
s h o r t -d u r a t io n  v a r i e t ie s  ap p ro p ria te  fo r  
farmers w ith  small la n d ho ld ing .
T h u s  a g r e a t  scope e x i s t s  f o r  
e n h a n c i n g  g r o u n d n u t  re s e a r c h  in  t h e  
re g io n . Most o f  the  v a r ie t ie s  released 
t h r o u g h  the  n atio n al programs were and 
c o n t in u e  t o  be d i r e c t  in tro d u c tio n s  or 
r e s e l e c t i o n s  from  t h e s e :  h y b r id iz a t io n  
and s e l e c t i o n  from a g r e a t ly  expanded 
germ plasm  base 1 s now Im p e r a t iv e  f o r  
f u r t h e r  s i g n i f i c a n t  progress.
STAFF AND FACILITIES
T h e  p r o j e c t  s t a f f  c o n s i s t s  o f  two 
g r o u n d n u t  s c i e n t i s t s  (a  breeder and a 
p a th o lo g is t )  supported by two technica l 
o f f i c e r s  ( w i t h  a g r i c u l t u r a l  c o l l e g e  
d i p l o m a s ) ,  f o u r  t e c h n i c a l  a s s i s t a n t s  
( a g r i c u l t u r e  school c e r t i f i c a t e  h o ld e rs ) ,  
and one c l e r i c a l  o f f i c e r .
C h i t e d z e  R e s e a r c h  S t a t i o n ,  o u r  
re g ion al base is  located 16 km west o f  
L ilo ngw e, Malawi, a t  14° S and 33° 45’ E , 
and a t  an a l t i t u d e  of 1050 m. Chitedze 
is  s itu a te d  on th e  Lilongwe P la in ,  the 
m ajor groundnut-producing area o f  Malawi.
T h e  M a l a w i  D e p a r t m e n t  o f  
A g r i c u l t u r a l  R e s e a r c h  has p r o v i d e d  
la b o ra to ry  a n d o f f i c e  accommodation fo r  
the  program w ith in  the Ch ited ze  Research 
S t a t i o n  Complex. ICRISAT w i l l  develop 
i t s  own re s e a r c h  f a c i l i t y  a t  Chitedze 
d u rin g  1987.
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Our experimental land area is  about
8  ha. We enjoy e x c e l le n t  cooperation 
from Chitedze  in the a l lo c a t io n  and 
prep aratio n  o f  lan d , and in many other 
respects.
REVIEW OF PROGRESS 
Objectives and Strategies
We acknowledge the farmer w ith  small 
lan dholding s as our p r in c ip a l  t a r g e t .  He 
has extremely l im ite d  f in a n c ia l  and other 
resources and i t  is  u n l ik e ly  t h a t  his 
s i t u a t io n  w i l l  a l t e r  s i g n i f i c a n t l y  in the 
foreseeable fu tu re .  Recognizing t h i s ,  we 
conduct our research under c o n d it io n s  of 
low in p u t ,  and our i n i t i a l  e v a lu a tio n  of 
germplasm is  made under ra in fe d  c o n d it io n s  
w ith o u t  any form o f crop p r o te c t io n .  We 
a lso  acknowledge the national groundnut 
improvement programs o f th e  region as our 
immediate c l i e n t s  and recognize t h a t  t h e i r  
needs are o f paramount importance. Our 
work i s ,  th e r e f o re ,  d ire cte d  towards 
these needs.
Our o b je c t iv e s  continue to  be the 
development o f  h i g h -y ie ld in g  breeding 
l in e s  and populations adapted to  the 
region and co n ta in in g  to le ra n c e  to 
fa c to rs  l i m i t i n g  production by s m a ll -s c a le  
farm ers. We are th e re fo re  p r im a r i ly  
concerned wi t h  the e f f e c t iv e  broadening of 
the ge ne tic  resources o f  southern A f r i c a ,  
and our p r i o r i t i e s  are vested in  breeding 
and s e le c t in g  f o r  increased y i e ld s ,  
q u a l i t y ,  and e a r l in e s s .
Research Progress
We have b u i l t  up and continue to  broaden 
our g e n e tic  base by in tro d u cin g  selected 
germplasm l in e s  from ICRISAT Center and 
elsewhere. Over the past fo u r  crop
seasons, we have evaluated over 2 500
accessions, from which we h a v e a lre a d y
selected over 1 0 0  l i n e s ,  which are being 
tested in  p re l im in a ry ,  advanced, and
e l i t e  y ie ld  t r i a l s .
M ateria l has a lready been released 
to  national programs in  Angola, Botswana, 
Malawi, Mozambique, Ta n za n ia , Zambia, and 
Zimbabwe, where, in co o p e ra tive  regional 
t r i a l s ,  promising s e le c t io n s  are being 
tested  ag ainst recommended local 
v a r i e t i e s .  The Zimbabwe and Malawi 
national programs have a lready selected 
and included some o f these s u p e rio r  l i n e s  
in t h e i r  n atio n al d i s t r i c t  t r i a l s .  
Response to  and re s u lts  o f  our 
cooperation wi th national programs have, 
th e re fo re ,  been most encouraging and 
augur well f o r  the fu tu re .
We co n s id e r h y b r id iz a t io n  a p r i o r i t y  
area and consequently have tra in e d  2 0  
f i e l d  a s s is ta n ts  who have atta ine d  an 
acceptable le v e l  o f  e x p e rt is e .  They have 
assisted in making over 400 crosses fo r  
the high y i e l d  and q u a l i t y  breeding 
program, f o r  ro s e tte  disease re s ista nce  
and f o r  e a r ly  le a f  spot disease 
to le ra n c e . We o f f e r  t h i s  s e r v ic e  to 
national programs and are c u r r e n t l y  
a s s is t in g  Mozambique and Zimbabwe w ith  
selected h y b r id iz a t io n s .
We also  a s s is t  n ational programs by 
e v a lu a tin g  and documenting lan d races, and 
have evaluated 345 Zambian, 60 Tanzanian 
and 45 Mozambican l i n e s .
We have made progress w ith  our 
stu d ies  on ro s e tte  disease and e a r ly  le a f  
spot. By stu d yin g  natural disease 
d is t r ib u t io n  p a tte rn s  o f  ro sette  v i r u s  
and by s im u la t in g  these, we have 
developed a h ig h ly  successful screening 
tech niq u e. We have also id e n t i f ie d  a 
number o f  h i g h -y ie ld in g  l i n e s  t h a t  
ap pa re ntly  conta in  to le ra n c e  to  e a r ly  
le a f  s p o t.  Several o f  these are Valencia  
landraces o f  South American o r i g i n ,  a 
group o f  g re a t  in t e r e s t ,  but one h ith e rt o  
la r g e ly  neglected by breeders in our 
re gion .
Regional Activities
We have developed an e f f e c t iv e  regional 
network l i n k i n g  to geth er groundnut
s c i e n t i s t s  o f  the SADCC C o u n tr ie s .
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We organized two m u l t i d i s c i p l i n a r y  
workshops* the f i r s t  in Lilongwe* Malawi 
in 1984 and the  second in Harare* Zimbabwe 
in 1986. These have f a c i l i t a t e d  and
sustained c lo s e  pro fe ssion al c o n ta ct
between a l l  research s c i e n t i s t s  engaged 
in national improvement programs and have 
engendered a s p i r i t  o f  regional
cooperation. The workshops have also 
provided in v a lu a b le  o p p o rtu n it ie s  fo r  
pe rio dic  reviews o f  the regional program 
by n ational programs when* as an a c t iv e  
regional forum* . national s c i e n t i s t s  have 
discussed how ICRISAT might best continue 
to respond to  the  needs o f  the  re g ion . We 
supplemented the workshops w ith  a
Groundnut Breeders* Group Meeting in 
1985* which v i s i t e d  national breeding 
programs in Zimbabwe* Zambia* and Malawi.
In  o rd e r to  f a c i l i t a t e  the exchange
of inform ation on re s u lts  and techniques*
we i n i t i a t e d  an i annual n ew slette r. 
(Regional Groundnut News), based e n t i r e l y  
on c o n tr ib u t io n s  from the n ational
programs themselves. We also  d i s t r i b u t e  
groundnut a b s tra c ts  and o th e r l i t e r a t u r e  
to a l l  n ational programs* several o f  
which have l im it e d  access to  re le v a n t  
s c i e n t i f i c  l i t e r a t u r e .
Our small p ro fe ssion al o f f i c e r  
strength and, o ther r esearch and re g io n a l 
commitments have precluded any venture 
into t r a i n i n g  schemes. However* we 
assist  where necessary w ith  the  placement 
of n ational ' program te c h n ic ia n s  in  the 
ICRISAT Center 6 -month I n - s e r v i c e  T r a i n i n g  
Scheme. D uring the  past 3 years* 
groundnut research support te c h n ic ia n s  
from Botswana* Malawi* Mozambique* 
Tanzania* and Zambia attended th e  co u rse , 
which has led  to  a steady s tren g then in g  o f  
the n atio n al program research c a p a b i l i t y .  
We also o f f e r  lo c a l  t r a i n i n g  in 
h y b r id iz a t io n  and d is e a se -s cre e n in g  
techniques.
Peanut CRSP: The Peanut 
Coliaborative Research Support 
Program
IN TR O D U C TIO N
Peanut CRSP has Id e n t i f ie d  c o n s tra in ts  to  
production* and lin k ed  h o s t-co u n try  
s c i e n t i s t s  w ith  the U. S.  i n s t i t u t i o n s  fo r  
c o l la b o r a t iv e  research to  overcome 
c o n s tr a in t s .
Four U. S.  u n iv e r s i t ie s  were 
id e n t if ie d  f o r  c o l la b o r a t iv e  research: 
Alabama A&M (AAMU)* G eorgia (UGA), North 
C a ro l in a  S tate  (NCSU)* and Texas A&M 
(TAMU). U n iv e r s i t y  a t  F lo r i d a  (UFL) has 
some p a r t ic ip a t io n  as a subgrantee to  
AAMU. The c o l la b o r a t io n  w ith  9 host 
c o u n tr ie s  provides an impact on three 
major re gion s : SAT A frica *  Southeast
Asia* and the Caribbean. The co u n tr ie s  
t h a t  b e n e f it  are : Burkina Faso* Niger* 
Nigeria* P h il ip p in e s *  Senegal* Thailand* 
and the E n g lish -sp e a k in g  Caribbean 
c o u n tr ie s  through the  Caribbean 
A g r ic u l t u r a l  Research and Development 
I n s t i t u t e  (CAR DI).
The program is  funded through " T i t l e  
X I I — Famine Prevention  and Freedom from 
Hunger" under the " In t e rn a t io n a l  
Development and Food Assistance A c t  o f 
1975", and the p a r t ic ip a t in g  U . S .  and 
h o s t-c o u n try  in s t i t u t i o n s .  The Peanut 
CRSP was implemented 1 J u l y  1982 and 
c o n ti  rfues through 30 June 19i87. A 
3 -y e a r  extension was approved by Board 
f o r  In te rn a t io n a l  Food and A g r ic u lt u r a l  
Development on 13 May 1986.
O B JECTIV ES
General
The Peanut CRSP has two general 
o b je c t iv e s  common to  a l l  p r o je c t s .
1. Enhance research programs in the 
U . S .  and h o s t-c o u n try  i n s t i t u t i o n s  
through
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• development o f  c u l t iv a r s *  management 
practices* and u t i l i z a t i o n  processes 
t h a t  would lower costs  and enhance 
groundnut use*
• support o f  programs in  terms o f
equipment, supplies* t ra v e l*  and
personnel.
2 . Improve the  research c a p a b i l i t y  o f
h o s t-c o u n try  i n s t i t u t i o n s  by
• o f f e r in g  s h o rt  term and degree
orie n te d  t r a i n i n g  programs fo r
h o s t-c o u n try  s t a f f  at
U. S.  in s t i t u t i o n s ,
• p ro v id in g  o n -s i t e  c o n s u lta t io n  in the
h o s t -c o u n tr ie s  by U . S .  s c i e n t i s t s .
Specific
The s p e c if ic  research o b je c t iv e s  o f  the 
p ro je c ts  t h a t  comprise the Peanut CRSP 
were developed around p r i o r i t i z e d  
c o n s tra in ts  id e n t i f ie d  d uring  the planning 
process. The c o n s t r a in t s ,  program
s tr a te g y ,  and research p ro je c ts  designed 
t o  gain in form ation  to  r e l ie v e  them 
fo l lo w .
1. C o n s tra in t  id e n t i f i c a t i o n .  During 
the  planning o f  the  Peanut CRSP, 13 
p o te n t ia l  c o n s tr a in ts  to  groundnut 
production and u t i l i z a t i o n  were 
id e n t i f ie d .  Q u estionnaires  were w ide ly  
d is t r ib u t e d  in the U. S.  and around the 
w o rld ; and a re p re s e n ta tiv e  response
was re ce ive d. The Planning G rant Panel 
and Team evaluated the  responses and 
summarized the m ost-im portant researchable 
c o n s tr a in t s .  S ix  c o n s t r a in t  areas were 
included in th e  CRSP pla n , which were 
reviewed and approved by BIFAD f o r  the 
CRSP. The c o n s tra in ts  are :
a. low y ie ld s  because o f  unadapted 
v a r i e t ie s  and lack  o f v a r ie t a l
re s is ta n c e  to  diseases, in s e c ts ,
and drought;
b . health  hazards and economic losses
due t o  mycotoxin contam ination;
c .  y i e ld  losses due to  in f e s ta t io n  of
weeds, in s e c ts ,  d iseases, and 
nematodes;
d. inadequate food su p p lie s  s ince
groundnuts are not g e n e ra l ly  
considered a prim ary food source;
e. economic and s o c io lo g ic a l  problems
preven ting  e f f i c i e n t  produ ction  and 
u t i l i z a t i o n ;
f .  p h y s io lo g ic a l  and s o il
m ic ro b io lo g ic a l  b a r r ie r s  to  higher 
y i e l d s .
2 . Program s t r a t e g y .  The in d iv id u a l  
Peanut CRSP p ro je c ts  are designed to  keep 
the h o s t-c o u n try  needs in the f o r e f r o n t ,  
and s im u lta n eo u sly  focus on regional 
problems (Ta b le  1 ) .  In form ation  is  
shared on a regional basis  by means o f 
re p o rts ,  p u b l ic a t io n s ,  and a p p ro p ria te  
meetings. An in te rn a tio n a l  scope w i l l  be 
assured through inform ation exchange and 
clo se  c o o rd in a tio n  w ith  In te rn a t io n a l  
A g r ic u l t u r a l  Research C e nters , The World 
Bank, The United N a tio n 's  o rg a n iz a t io n s ,  
and o th e r  United States  Agency f o r  
In te rn a t io n a l  Development (USAID) 
programs from developed c o u n t r ie s .  Formal 
l in k a g e  was developed w ith  ICRISAT to  
avoid program d u p l ic a t io n  o r unnecessary 
o ve rlap  and insure  maximum
com plem entarity.
PEAN U T CRSP ORG AN IZATION
Peanut CRSP a d m in is tra t io n  comprises a 
Management E n t r y ,  a Board o f  D i r e c t o r s ,  a 
Te ch n ica l Committee, and an External 
E v a lu a tio n  Panel.
Management
Dr Tommy Nakayama is  the Program 
D i r e c t o r ,  and he is  assisted  by support
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s ta ff  and Mr Ted P roffer* Business
Manager# U n iv e r s i t y  o f  Georgia* C o lle g e  
of A g r ic u l t u r e ;  Dr Dari Snyder is  the 
D ire c to r  o f  In te rn a t io n a l  Development and 
T i t l e  X I I  Representative* U n iv e r s i t y  o f  
Georgia.
R e s p o n s ib i l i t ie s .  The U n iv e r s i t y  of
Georgia Management E n t i t y  o f f ic e  1s
located in the C o lle g e  of A g r ic u l t u r e  at 
the Georgia Station* Experiment* G eorgia . 
The major ro le  is  r e s p o n s i b i l i t y  t o  USAID 
fo r te c h n ic a l  and a d m in is tra t iv e  m atters 
fo r  the CRSP. D u tie s  in c lu de  n e g o t ia tin g  
agreements* f is c a l*  management* progress 
reports* and p r o je c t  m o d if ic a t io n .
Board of Directors
The Board c o n s is ts  o f f i v e  members. They 
include one a d m in is tra t iv e  re p re s e n ta tiv e  
from each o f  the fo u r  p a r t ic ip a t in g  
U.S.  i n s t i t u t i o n s  (4 )  and one from 
ICRISAT.
The tenure o f members is  a t  the d is c r e ­
t io n  of the in d iv id u a l  in s t i t u t i o n s .  A 
chairman and a s e c re ta ry  are e le c te d .
The present board i s :
Dudley T .  Smith (Chairman)* Texas A&M 
U n iv e r s i t y ;  B i l l y  E.  Caldwell (S e c re ta ry )*  
North C a ro l in a  State  U n i v e r s i t y ;  C h a rle s  
W. Laugh!in* U n iv e r s i t y  o f  G eo rg ia ; 
B. Onuma Okezie* Alabama A&M U n i v e r s i t y ;  
Ron W. Gibbons* D i r e c t o r  o f  the ICRISAT 
Sahelian Center and E x ecu tive  D i r e c t o r  of 
ICR ISAT's  West A fr ic a n  Programs.
Technical Committee
The committee c o n s is ts  o f one p r in c ip a l  
in v e s t ig a to r  from each p a r t ic ip a t in g  
U.S.  i n s t i t u t i o n .
The presen t  Te ch n ic a l.Committee is  :
Johnny C. Wynne (Chairm an), North C a ro lin a  
State U n i v e r s i t y ;  Bharat Singh, Alabama 
A&M U n i v e r s i t y ;  James W. Demski* 
U n iv e r s ity  o f  G eo rg ia ; C ra ig  Kvien*
U n iv e r s i t y  o f  G eorgia ; 01 in  D. Smith* 
Texas A&M U n iv e r s i t y .  The Program 
D ire c to r / A d m in is t r a t iv e  S e cre ta ry  o f  the 
Management E n t i t y  serves as S e cre ta ry  to  
the Committee.
R e s p o n s ib i l i t ie s .  The Technical
Committee acts in an ad viso ry  ro le  to  the 
Board o f  D ire c to r s  and Management 
E n t i t y .  Prim ary d u ties  are to  review and 
recommend plans fo r  research* t ra in in g *  
and budgetary components o f the p r o je c t s ;  
t o  e s t a b l is h  mechanisms f o r  program
c o o rd in a tio n  in  host c o u n t r ie s ;  and to  
a s s is t  in planning annual review s.
External Evaluation Panel
The External E valua tio n  Panel, was 
described in  the CRSP Plan to  c o n s is t  of 
th re e  to  f i v e  eminent s c ie n t is t s
recommended by the Management E n t i t y  fo r  
review and approval by USAID.
The present, five-member Panel
c o n s is ts  o f :
Donald C. Pickering* A s s is ta n t  D ire cto r*  
A g r ic u l t u r e  and Rural Development*
World Bank* Washington DC* USA; A rth u r  
Hugh r B u n t i :ng».. P rofessor Em eritus of
A g r ic u l t u r a l  Development Overseas, 
U n iv e r s i t y  o f  Reading* UK; P ie r re
G i l l i e r *  Head o f o Annual O i l  Crops
Department o f  the IRHQ* (R e t ir e d )  Paris* 
France; Kenneth H. Garren* Research 
Leader (R e t ire d )*  Suffolk* USA; Max
M ilner* E x e cu tive  O f f i c e r  (R e tire d )*
American I n s t i t u t e  o f  N u tr it io n *  
R o c k v i l le ,  MD* USA.
R e s p o n s ib i l i t ie s .  The ro le  o f the 
external e v a lu a tio n  panel is  to  monitor 
and evalu a te  program d ir e c t io n  and 
accomplishments. Duties in c lu de  a review 
o f  p ro je c ts  and programs o f the CRSP and 
provide  a w r it te n  evaluation* and 
recommendation f o r addition* e l irn in a tio n ,  
o r  m o d if ic a t io n  o f component p ro je c ts  and 
o v e ra l l  o b je c t iv e s  t o  inclu de re te n tio n ,  
e l im in a t io n ,  o r  a d d it io n  o f  new overseas 
s i t e s .
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TABLE 1. R e la tio n s h ip  o f  Peanut CRSP research p ro je c ts  to  c o n s tra in ts  in 
developing c o u n tr ie s ,  and p r i o r i t i e s  f o r  implementation.
Project/USA I n s t i t u t e Country/Region C o n s tra in t
Economic Survey: Short term 
c o n tra c t  s tudies/  CRSP 
management.
0 Economic Problems
In te rn a t io n a l  Peanut 
E va lu a tio n  Program/ 
UGA
N ig e r ,
Burkina Faso, 
the Caribbean
0 L o w -y ie ld in g  c u l t i v a r s
Breeding f o r  re s ista nce  
to  f o l i a r  and s o ilb o rn e  
diseases/ TAMU
Senegal 0 L o w -y ie ld in g  c u l t i v a r s  
0  Y i e l d  losses from pests 
o Health  hazards from mycotoxins
Mycotox1n management/ TAMU Senegal 0 Health  hazards from mycotoxins
V iru s e s :  e t io lo g y ,  epidem­
io lo g y ,  and nature of 
resistance/ UGA
N ig e r ia 0 Y ie ld  losses from pests
Peanut v a r ie t a l  
improvement/ NCSU
Th a ila n d ,  the 
P h i l ip p in e s
0 L o w -y ie ld in g  c u l t i v a r s  
0  Y ie ld  losses from pests 
o S o i l  m ic ro b io lo g ic a l  b a r r ie r s
Management of arthropods/ 
NCSU
T h a i la n d ,  the 
P h i l ip p in e s
0 Y ie ld  losses from pests
In te g ra te d  Pest Management 
s tr a te g ie s /  UGA
Burkina Faso 0 Y ie ld  losses from pests
Consumption o f peanuts as 
food and ap pro priate  
technology f o r  storage and 
u t i l i z a t i o n /  UGA
T h a i la n d ,  the 
P h i l ip p in e s
0 Inadequate food su p p lie s  
o Health  hazards from mycotoxins 
o Economic problems
Peanut u t i l i z a t i o n  in  food 
systems/ AAMU (F L )
The
Caribbean
0 Inadequate food supp lie s  
o Health  hazards from mycotoxins 
o Economic problems
R hizo b ia  and m ycorrhizae 
in f lu e n ce  on n itro g e n  
f i x a t i o n  and growth/ 
NCSU, TAMU
T h a i la n d ,  the 
P h i l ip p in e s
0 S o il  m ic ro b io lo g ic a l  b a r r ie r s
0 P rim ary o b je c t iv e  o f  the p r o je c t  o Secondary o b je c t iv e
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Training
One o b je c t iv e  o f  th e  Peanut CRSP is  t o
improve the research c a p a b i l i t y  o f  host
country i n s t i t u t i o n s  by o f f e r in g  s h o rt
term and d e g re e -o rie n te d  t r a i n in g  programs 
for h o s t -c o u n try  s t a f f  a t  the
U.S. I n s t i t u t io n s  and p ro v id in g  o h -s i t e
co nsultation  1n the host c o u n tr ie s  by
U.S.  s c i e n t i s t s .  In  a d d it io n ,
U.S.  u n iv e r s i t y  phases o f  the  research 
programs are enhanced through support o f  
U.S. graduate stu d e n ts . Accomplishments 
during th e  year are as fo l lo w s :
1 . A t o t a l  o f  19 s c i e n t i s t s  v i s i t e d
co lla b o ra to rs  a t  the U . S .  i n s t i t u t i o n s  on 
a s c i e n t i s t - t o - s c i e n t i s t  b a s is .
A c t i v i t i e s  in c lu d e d :
a. Laboratory and f i e l d  t r a i n i n g  in 
research methodologies.
b. Review o f  research accomplishments.
c. Planning o f  fu tu re  research 
a c t i v i t i e s .
2. Seven h o s t -c o u n try  students are 
enrolled  in programs le a d in g  t o  graduate 
degrees at NCSU, UGA, TAMU, and AAMU.
3. T h i r t y  U. S.  students are provided 
e ith e r  f u l l - t i m e  o r p a r t ia l  support f o r  
graduate degree programs a t  AAMU, UGA, 
TAMU, and NCSU.
4. A t o ta l  o f  18 s i t e  v i s i t s  were made by 
22 U . S .  s c i e n t i s t s  d u ring  th e  y e a r .  
Total time spent, was 323 days o r  1.25 man 
years. The s c i e n t i s t s  reviewed research 
progress, discussed and developed fu tu re  
research p la ns , p a r t ic ip a te d  1n f i e l d  and 
lab o ra to ry  research, and provided t r a i n in g  
in s p e c if ic  f i e l d  and la b o ra to ry  research 
techniques.
Report on a Group Meeting 
in Malawi on Groundnut 
Rosette Disease
Fo llo w in g  e a r l i e r  meetings 1n G eorgia , 
USA, in 1983, and 1n Cambridge, UK, in
1985, the t h i r d  C o n s u lta t iv e  Group
Meeting to  d iscuss C o l la b o r a t iv e  Research 
on Groundnut Rosette V iru s  Disease was 
held 8 -10  March, 1987, in  L ilongw e, 
Malawi.
Eighteen p a rt ic ip a n ts  working on 
groundnut v i r u s  diseases represented
ICRISAT (IC R IS A T Center and the Regional 
Groundnut Program f o r  Southern A f r i c a ) ,  
and research i n s t i t u t i o n s  in  France, the 
Federal Republic o f  Germany, Malawi,
N ig e r ia ,  UK, and USA.
S c ie n t is t s  from o u tsid e  A f r i c a  were 
able to  see groundnut ro s e tte  disease in 
the  f i e l d  and to  examine on -going
research a t  ICR IS A T1s Regional Groundnut 
Program f o r  Southern A f r i c a  a t  Ch ited ze  
A g r ic u l t u r a l  Research S ta t io n  o f the 
Malawi M in is t r y  o f '  A g r ic u l t u r e .  Much 
in t e r e s t  was shown in the method o f  f i e l d  
re s is ta n c e  screening t h a t  ensured le v e ls  
o f  over 90JB incidence of ro s e tte  disease 
1n s u s c e p tib le  t e s t  genotypes. Several 
r o s e t t e -r e s is t a n t  breeding l in e s  were 
shown t o  p a r t ic ip a n ts  and arrangements 
were made t o  provide  seed o f  these l in e s  
t o  the d i f f e r e n t  groups. There were also  
requests made fo r , seed o f  RG 1, a 
r o s e t t e - r e s is t a n t  c u l t i v a r  released by
Malawi more than 10 years ago. Th ere  are 
e x c e l le n t  prospects o f  breeding
r o s e t t e - r e s is t a n t  c u l t i v a r s  s u ite d  to  the 
needs o f  farmers in  va rio u s  a g ro e c o l-  
ogica l zones o f  southern A f r i c a .  
R e sista n t  c u l t i v a r s  w i l l  a lso  be tested 
in  N ig e r ia ,  and in IC R IS A T 's  re c e n t ly
e stab lished  West A fr ic a n  Groundnut 
Network.
A f i e l d  v i s i t  was arranged by the 
Malawi M in is t r y  o f A g r ic u l t u r e  to  
groundnut farms in  the Lilongwe
D i s t r i c t .  The incidence o f  ro se tte
disease was low, b ut p a r t ic ip a n ts  were
able to  meet farmers and extension
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workers and discuss ro s e tte  and other 
v i r u s  disease problems.
In a f in a l  d iscussion  session, 
p a r t ic ip a n ts  agreed to  continue 
c o l la b o r a t iv e  research, w ith  increased 
emphasis on re s is ta n c e  breeding and on 
v e c to r  ecology t o  develop e f f e c t iv e  
disease management systems. The proposal 
f o r  ICRISAT to  produce a comprehensive 
In form ation  B u l l e t i n  on Groundnut Rosette 
Diseaise was s t r o n g ly  supported. As most 
p a rt ic ip a n ts  had general in t e r e s t  in 
groundnut v i r u s  diseases, i t  was suggested 
t h a t  the c o l la b o r a t io n  on ro s e tte  v i ru s  
diseases should be expanded to  include 
other im portant v i r u s  diseases of 
groundnut in A f r i c a .
A summary Proceedings o f the Group 
Meeting w i l l  be produced by ICRISAT in 
the near fu tu re .
Report on the Regional Plant 
Protection Group Meeting and 
Tour in Zimbabwe, Zambia, and 
Malawi, 16-20 February 1987
The ICRISAT Regional Groundnut Program 
f o r  Southern A f r ic a  organized the Regional 
P la n t  P ro te c t io n  Group Meeting and To u r  in 
Zimbabwe, Zambia,and Malawi, from 16 to  20 
February 1987. Seventeen s c i e n t i s t s  from 
seven c o u n tr ie s  (Zimbabwe, Zambia, Malawi, 
Mozambique, Sw aziland, Ta nzan ia , and 
In d ia )  p a r t ic ip a te d  in the meeting and 
f i e l d  to u rs .
The major o b je c t iv e s  o f  the 
meeting and to u r  were : ( 1 ) to  susta in  
and to  strengthen f u r t h e r  the professional 
contacts  made between s c i e n t i s t s  d uring 
the Regional Groundnut Workshops fo r  
Southern A f r i c a  held in  Lilongw e, Malawi, 
in 1984, and in Harare , Zimbabwe, in 1986, 
( i i ) to  pro vid e  a l l  a c t iv e  groundnut 
P a th o lo g is ts  and Entom ologists in  the 
region an o p p o rtu n ity  t o  d iscuss t h e i r  
problems and progress* and observe and 
discuss the p la n t  p ro te c t io n  and breeding 
programs in  the f i e l d  in  Zimbabwe, Zambia, 
and Malawi, and ( i i i )  to  emphasize the 
ro le  o f p a th o lo g is ts  and entom ologists in 
groundnut improvement programs.
The meeting program included 
re po rts  from the re s p e c tiv e  c o u n tr ie s ,  
and in -d e p th  d iscu ssio n s  on pe sts , and on 
fu n g a l,  v i r a l ,  and nematode diseases of 
groundnut. D iscussions were a lso  held on 
disease ra t in g  s c a le s ,  on
in t e rn a t io n a l/ re g io n a l  disease n u rs e r ie s ,  
and on procedures f o r  f i e l d  screening 
germplasm and breeding l i n e s  f o r  
re s is ta n c e  to  the major diseases o f 
groundnut in the SADCC re g ion . Special 
papers were presented on ” The A f la to x in  
Contamination Problem in
Groundnut— Co ntro l w ith  emphasis on Host 
P la n t  Resistance" and " A n a ly t ic a l  Methods 
f o r  D etectio n  and E stim atio n  of 
A f la t o x in s " .  Labo rato ry  demonstrations 
were organized on methods to  t e s t  
groundnut genotypes f o r  re s is ta n c e  to  
seed invasion  and c o lo n iz a t io n  by 
A s p e r g i l lu s f l a v us. The p a r t ic ip a n ts  also 
v i s i t e d  va rio u s  f i e l d  t r i a l s  a t  the 
C h ited ze  A g r ic u l t u r a l  Research S ta t io n ,  
Lilongw e, Malawi, and the Msekera
Regional Research S t a t io n ,  C h ip a ta ,
Zambia, to  get acquainted w ith  symptoms 
o f va rio u s  diseases and pests , and w ith  
management o f d is e a s e -s ic k  p lo ts  and 
n u rs e r ie s .
ICRISATs Asian Grain Legumes 
Network
The Asian G ra in  Legumes Network (AGLN) 
was i n i t i a t e d  by ICRISAT a t  the beginning 
o f  1986 t o  in t e n s i f y  i t s  in p u t  in to  
legume research programs in  Asian 
c o u n t r ie s ,  in c lu d in g  those working w ith
groundnut. Guidance f o r  i t s  s t r u c t u r e
was provided by two C o n s u lta n ts ’ Meetings 
at  ICRISAT o f  re p re s e n ta tive s  from Asian 
c o u n t r ie s ,  one in  December 1983 and one 
in December 1985. A major recommendation 
was t h a t  a C o o rd in a to r  be appointed by 
ICRISAT, which was done on 1 January
1986.
Since h is  appointment as
C o o rd in a to r ,  D r D . G.  F a r is  has v is i t e d  
a l l  n ine c o u n tr ie s  in the network 
(Bangladesh, Burma, In do n esia , Nepal*
P a k ista n , the People’ s Republic of
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China* the P h i l ip p in e s ,  S r i  Lanka, and 
T h a i la n d ) .  In d ia  has a specia l
relationship, in the Network through the 
close t i e s  ICRISAT has wi t h  the Indian 
Council o f  A g r ic u l t u r a l  Research ( IC A R ) .
These v i s i t s  have been used to  e x pla in  
the purposes o f  the Network and to  help 
forge s tro n g e r l i n k s  between the 
groundnut program at ICRISAT and the 
groundnut research program in each
member c o u n try .
The o b je c t iv e s  o f  the AGLN are t o :
9 produce a d i r e c t o r y  o f  AGLN 
cooperators;
• operate an inform ation bank f o r  the 
cooperators;
0  support I d e n t i f i c a t i o n  o f  adapted 
grain legume l i n e s  and the a p pro priate  
agronomy f o r  t h e i r  c u l t i v a t i o n  in each 
AGLN co u n try  through such means as 
t r i a l  networks;
• promote t r a i n in g  o f  legume s c i e n t i s t s  
fo r  AGLN c o u n tr ie s ;
• fo s te r  specia l research p ro je c ts  to  
support the AGLN.
The AGLN helps to  make a v a i la b le  
inform ation on groundnut a t  ICRISAT to  
s c ie n t is t s  and i n s t i t u t i o n s  w ith  
groundnut research, su p p lie s  breeding and 
germplasm m a te r ia l ,  and supports t e s t in g  
networks in member c o u n tr ie s .
A spe cia l fe a tu re  o f  the  AGLN 1s 
the co o rd in a tio n  o f  i t s  a c t i v i t i e s  w ith  
those o f o th e r  regional and in te rn a tio n a l  
research o rg a n iz a t io n s  and donor groups 
operating 1n AGLN c o u n t r ie s ,  such as
In te rn a tio n a l Development Research Centre  
(ID R C), Canada and Peanut CRSP. T h is  1s
aimed a t  m in im iz in g  o v e rla p  o f  e f f o r t .
The main a c t i v i t i e s  o f  the  AGLN 
at present are t o  id e n t i f y  and r e c r u i t
groundnut researchers as cooperators f o r  
the Network, o rg a n ize  a p p ro p ria te  t r i a l  
networks on groundnut in each c o u n try ,  
f a c i l i t a t e  d ispa tch  o f  seed m a t e r ia l ,
inform ation, and l i t e r a t u r e  from ICR ISAT,
and encourage the t r a i n in g  at  ICRISAT o f 
Asian s c i e n t i s t s ,  te c h n ic ia n s ,  and 
advanced-degree students working on 
groundnut. The AGLN encourages each 
co u ntry  to  ask ICRISAT s t a f f  to  attend 
t h e i r  n ational groundnut planning 
meetings so t h a t  ICRISAT m aterial and 
t r i a l s  can be e f f e c t i v e l y  in teg rated  in to  
national programs. The AGLN is  also 
attem pting to  id e n t i f y  funds t o  help 
support i t s  a c t i v i t i e s  in each c o u n try .
INV ITATIO N  T O  JOIN  TH E  AG LN
I f  you are working on the 
improvement o f  groundnut in Asia  and are 
in te re s te d  in re c e iv in g  inform ation about 
l i t e r a t u r e ,  breeding and germplasm 
m a t e r ia l ,  and t r a i n in g  t h a t  is  a v a i la b le  
a t  ICRISAT, you are in v ite d  to  become a 
cooperator in the Asian G ra in  Legumes 
Network (AGLN). A p p lic a t io n  forms are 
a v a i la b le  from:
The C o o rd in a to r 
Asian G rain  Legumes Network 
In te rn a t io n a l  Crops Research I n s t i t u t e  
f o r  the  S e m i-A rid  T r o p ic s  (IC R IS A T) 
Patancheru
Andhra Pradesh 502 3 2 4 ,INDIA
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ICRISAT Publications Relevant to 
Groundnuts
ORDERING IN STR U CTIO N S
Per-copy p r ic e s  are l i s t e d  se p a ra te ly  
f o r :
-  h ig h ly  developed c o u n tr ie s  (HDCs),
expressed in U . S .  d o l l a r s ;
-  less-developed co u n tr ie s  (LD C s),  also 
expressed in U. S.  d o l l a r s ;
-  In d ia  and o th er co u n tr ie s  in  the
In dian  subcontinent ( I n d i a ) ,  expressed
in rupees a t  a ra te  e q u iv a le n t  to  the 
LDC p r ic e .
O u t - o f - p r i n t  p u b lic a t io n s  are 
a v a i la b le  as m ic ro fic h e  co p ie s , at 
f l a t - r a t e  page charges in c lu s iv e  of 
postage.
Requests f o r  p u b lic a t io n s  should be 
sent t o :
Inform ation  Services
In te rn a t io n a l  Crops Research I n s t i t u t e  
f o r  the Se m i-A rid  T r o p ic s
Andhra Pradesh 502 3 2 4 ,INDIA
G ive  s h o rt  t i t l e ,  ICRISAT o rd e r code, and 
number o f  copies requested f o r  each 
p u b l ic a t io n .
Please use ICRISAT o rd e r codes, 
given in bold ty p e , when o rd e rin g  or 
requesting p u b l ic a t io n s .  T h ir d  l e t t e r s  in 
these codes —  E , F ,  and S —  re fe r  to
E n g l is h ,  French, and Spanish e d i t io n s .
O rg a n iza tio n s  t h a t  fo rm a lly  exchange 
p u b lic a t io n s  w ith  ICRISAT L i b r a r y ,  
l i b r a r i e s  o f  key a g r ic u l t u r a l  u n iv e r s i t i e s  
and research i n s t i t u t e s ,  jo u rn a l  e d ito rs  
who review ICRISAT p u b l ic a t io n s ,  and 
n ational program s t a f f  who c o lla b o ra te  
w ith  ICRISAT research programs are
e n t i t l e d  to  re ce ive  s in g le  free
co p ie s. Please in d ic a te  i f  you c o l la b o ra te  
in  the work o f  the I n s t i t u t e ,  and
th e re fo re  request the fre e  supply  o f  
the p u b l ic a t io n s ;  and i f  you are w iTT in g  
to  pay the postage and handling co s ts .
Also  in d ic a te  i f  you do not have access
to  d o l la r s  o r  rupees and th e re fo re  cannot
defray  those c o s ts .
Fo r o th e r c l i e n t s  ICRISAT w i l l  send 
a proforma in v o ic e  o f f e r in g  a choice 
between a i r  bookpost and surface mai l .  
Experience shows t h a t  surface packages 
are often delayed f o r  months, do not 
always reach t h e i r  d e s t in a t io n s ,  and may 
be damaged. We th e re fo re  recommend a i r  
bookpost as the best o p t io n , even though 
i t  is  the more expensive.
RESEARCH BULLETIN S
A s e r ie s  o f  occasional b u l l e t in s  by 
which I n s t i t u t e  s t a f f  and co n su lta nts  
re p o rt  t h e i r  research f in d in g s ,  in c lu d in g  
the re s u lts  o f  lo n g -te rm  p r o je c t s ,  th a t  
do not r e a d i ly  lend themselves to  
p u b lic a t io n  in a jo u rn a l o r  s im i la r  
s c i e n t i f i c  l i t e r a t u r e  o u t le t s .  The t a r g e t  
audience is  peer s c i e n t i s t s  worldwide.
Norman, D.W. ,  Newman, M. D . ,  and 
Ouedraogo, I .  1981. Farm and v i l l a g e  
produ ction  systems in the s e m i-a rid  
t r o p ic s  o f  West A f r i c a :  an in t e r p r e t iv e
review o f  research. (Summary in  F r . ) 
Research B u l l e t i n  n o .4 , V o l .  1. 100 pp. 
264 r e f .  ISBN 9 2 -9 0 66 -03 3-3 .
RBE 003 LDC: $ 1 .90 HDC: $ 5 . 70  I n d ia :  
Rs.24.00
Ouedraogo, I . ,  Newman, M. D. ,  and Norman, 
D.W. 1982. The farmer in the s e m i-a r id  
t r o p ic s  o f  West A f r i c a :  a p a r t i a l l y
annotated b ib l io g r a p h y .  (Summary in  F r . ) 
Research B u l l e t i n  no. 4, V o l .  2 .  132 pp. 
ISBN 9 2 -90 66 -04 5-7 .
RBE 004 LDC: $ 2 .50 HDC: $ 7. 50
I n d ia :  Rs.32.00
INFORM ATION BULLETIN S
T h is  occasional s e r ie s  o f  s h o rt ,  
w e l l - i l l u s t r a t e d  b u l l e t in s  is  the main 
v e h ic le  f o r  inform ation  derive d  from 
ICRISAT research f  i nd i ngs t h a t  has 
immediate a p p l ic a t io n .  The ta rg e t  
audience is  natio n al a g r ic u l t u r a l  program 
s c i e n t i s t s  and extension s t a f f  in 
c o u n tr ie s  o f the s e m i-a r id  t r o p i c s .
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Yadav* S . R. *  Prasannalakshm i* S.* and
Jadhav* P . S .  1978. In d ia n  theses on 
groundnut: a. b ib l io g r a p h y  1948-1977.
In fo rm atio n  B u l l e t i n  no. 4 .  54 pp. 303
•
ISBN 9 2 -9 0 6 6 -0 1 0 -4 .
BE 004 F r e e :  postage t o  be prepaid
Sivakumar* M. V . K . *  Virm ani* S.M.* and 
Reddy* S . J .  1980. R a in f a l l  c l im a to lo g y  o f  
West A f r i c a :  N ig e r .  In fo rm a tio n  B u l l e t i n
no. 5 .  72 pp. ISBN 9 2 -9 0 6 6 -0 2 1 -X .
IBE 005 M ic r o f ic h e  o n ly  LDC & HOC: $
4.80 I n d i a :  Rs. 60 .00
Virmani* S. M. * Reddy* S . J . *  and Bose*
M .N.S. 1980. A handbook on th e  r a i n f a l l  
c l im a to lo g y  o f  West A f r i c a :  data f o r
selected l o c a t i o n s :  In fo rm a tio n  B u l l e t i n
no. 7 .  56 pp. ISBN 9 2 -9 0 6 6 -0 2 3 -5 .
IBE 007 M ic r o f ic h e  o n ly  LDC & HDC: $
4.20 I n d i a :  Rs. 5 3 .0 0
Virmani* S.M.* Reddy* S . J . *  and Bose*
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ICRISAT Groundnut Scientists
ICRISAT CEN TER , PATAN CH ER U,
ANDHRA PRADESH 502324, INDIA
Legumes Program
Y,L.  Nene* Program D ir e c t o r  
D.McDonald* Group Leader and P r in c ip a l  
Plant P a th o lo g is t  
j . P .  Moss* P r in c ip a l  C y to g e n e t ic is t  
D.V.R.  Reddy* P r in c ip a l  P la n t  V i r o l o g i s t  
J . H.  Wi l l iams* P r in c ip a l  P la n t  
P h y s io lo g is t  
J . A .  Wightman, P r in c ip a l  Entom ologist 
S.N. Nigam* P r in c ip a l  P la n t  Breeder
F. Waliyar* A s s t .  P la n t  P a th o lo g is t  
L . J .  Reddy* P la n t  Breeder
P . T . C .  Nambiar* M ic r o b io lo g is t  
P.W. Amin* Entom ologist
G.V. Ranga Rao* Entom ologist
A.K.  Singh* C y to g e n e t ic is t  
V.K. Mehan, P la n t  P a th o lo g is t  
D.C.  S a s t r i * C y to g e n e t ic is t  
M.J.  Vasudeva Rao* P la n t  Breeder
S. L.  Dwivedi* P la n t  Breeder
R.C. Nageswara Rao* P la n t  P h y s io lo g is t  
V.M. Ramraj* P la n t  P h y s io lo g is t
Asian Grain Legumes Network
D.G. Fan's* P r in c ip a l  Co o rd in a to r
Genetic Resources Unit
V.R. Rao, Germplasm B o ta n is t
ICRISAT SAHELIAN CENTER , B.P. 12404,
NIAMEY, NIGER (VIA PARIS)
R.W. Gibbons* E x ecutive  D ire c to r*  West 
Africa* and D ire c to r*  ISC 
D. Greenberg* P la n t  Breeder 
B. Ndunguru* Agronomist 
P. Sub rahmanyam* Plani_P.ath.ologi s t
ICR ISAT REGIONAL PROGRAM FOR 
SO UTHER N AFRICA, CHITEDZE RESEARCH  
STA TIO N , PRIVATE BAG 63, LILONGWE,
MALAWI
K. R.  Bock* Team Leader and P r in c ip a l  
Groundnut P a th o lo g ist
Peanut CRSP Scientists
USA
1. Georgia Experiment Station  
Experiment* GA 30212
(a )  Tommy Nakayama
D irector*  Peanut CRSP
(b )  L a rry  Beuchat
Department o f Food Science
( c )  Robert Brackett
Department o f Food Science
(d )  Anna Resurreccion
Department of Food Science
(e )  James Demski
Department o f P la nt Pathology
2. A g r ic u l t u r a l  Experiment Sta tio n s  
U n iv e r s i t y  o f  Georgia
107 Conner Hall 
Athens* GA 30602
( a) C.W. Laugh!iri
O f f ic e  o f  the D ire c to r
3 . Alabama A&M U n iv e r s ity  
Normal* Alabama 35762
(a )  Bharat Singh
Department o f Food Science 
P .O . Box 274
( b )  B. Onuma Okezie* D ir e c t o r
In te rn a t io n a l  Programs 
P. O.  Box 579
( c )  John C. Anderson
( d )  V i r g i n i a  Caples
(e )  Hezekiah Jones
( f )  D .R . Rao
4 . Coastal P la in  Experiment S ta t io n  
T i -fto n  ,  -Georg i a 317 93
(a )  C ra ig  Kvien
Department o f  Agronomy
(b ) Alex S. Csinos
Department o f  P la n t  Pathology
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( c )  C .C .  Holbrook
Department o f  P la n t  Pathology
(d )  Robert E . Lynch
Southern G ra in  In se cts  
Research Lab.
5 . U n iv e r s i t y  of Georgia
Athens* GA 30602
(a )  C e d ric  Kuhn
Department o f  P la n t  Pathology
6 . North C a ro l in a  State  U n iv e r s i t y  
Department o f  Crop Science
Box 7629
R a le ig h , NC 27695-7629
(a )  B i l l y  E.  Caldw ell
(b )  Johnny C . Wynne
( c )  H . T .  S ta lk e r
7 .  North C a ro l in a  S tate  U n iv e r s i t y
Department o f  P la n t  Pathology 
Box 7616
R a le ig h , NC 27695-7616 
(a )  M.K. Beute
8 . North C a ro l in a  S tate  U n iv e r s i t y  
Department o f  Entomology
Box 7613
R a le ig h , NC 27695-7613 
(a )  W.V.  Campbell
9 . North C a ro l in a  State  U n iv e r s i t y  
Department o f  M ic ro b io lo g y
Box 7615
R a le ig h , NC 27695-7615
(a )  Gerald  H. Elkan
(b )  T . J .  Scheewels
10. Texas A&M U n iv e r s i t y  
C o lle g e  S t a t io n ,  TX 77843
(a )  01 in D. Smith
S o il  & Crop Sciences
(b )  Dudley T .  Smith
A sso cia te  D i r e c t o r  
A g r ic u l t u r a l  Experiment S ta tio n
( c )  Robert E .  P e t t i t
P la n t  Sciences Department
(d )  James P. Stack
P la n t  Sciences Department
(e )  T im  P h i l l i p s
Department o f  V e te r in a ry  P u b lic  
H ealth
( f )  Ruth Ann Taber
P la n t  Sciences Department
11. Texas A&M U n iv e r s i t y  
Box 292
S t e p h e n v i l le ,  TX 76401
(a )  C . E .  Simpson
12. Texas A&M U n iv e r s i t y
P la n t  Disease Research S ta t io n  
P.O.  Box 755 
Yoakum, TX 77995
(a )  Donald H. Smith
(b )  A.M. Schubert
H O S T C O U N TR IES
1. U n i v e r s i t y  o f  P h i l ip p in e s
a t  Los Banos 
C o lle g e  o f  A g r ic u l t u r e  
C o l le g e ,  Laguna, P h i l ip p in e s
(a )  E r l in d a  Paterno
I n s t i t u t e  o f  B iotechnology
(b )  Candida A d a lla
I n s t i t u t e  o f  P la n t  Breeding
( c )  E l is e o  Cadapan
Department o f  Entomology
(d )  A ra c e li  Pua
I n s t i t u t e  o f  P la n t  Breeding
(e )  L i na  I l a g
Pathology Department
( f ) R icardo Lantican
D ir e c t o r  f o r  Research
(g )  Randy A. Hautea
I n s t i t u t e  o f  P la n t  Breeding
(h )  V i r g i H o  G arcia
I n s t i t u t e  o f  Food Science and 
Technology
( i )  D. del Rosario
I n s t i t u t e  o f  P la n t  Breeding
2. P h i l ip p in e  Cou ncil f o r  A g r ic u l t u r e
& Resources Research & Development 
(PCARRD)
Los Banos, Laguna, P h i l ip p in e s
(a )  C r is a n to  R. Escano
(b )  D a n ilo  Cardenas
Crops Research Department
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3 # K asetsa rt  U n iv e r s i t y  
Bangkhen* Bangkok 10900 
Th a ila n d
(a )  Aree Waranyuwat
Department o f  Agronomy
(b )  Tharmmasak Sommartaya
Department o f P la n t  Pathology
4 . Khon Kaen U n iv e r s i t y  
F a c u lty  o f  A g r ic u l t u r e  
Khon Kaen* Th a ila n d
(a )  Aran Patanothai
(b )  Sopone Wongkaew
( c )  Somjintana Toomsan
(d )  Anon Wayawanont
(e )  P o rtn ip  Thanutons
( f )  Manochai K e e ra t i -K u s ik o rn
5 . Khon Kaen F ie ld  Crops Research
Center
Department o f  A g r ic u lt u r e  
Khon Kaen* Th a ila n d  
(a )  Montien Sompee 
Di re c to r
6 . Department o f  A g r ic u l t u r e  
Bangkhen* Bangkok 9*
Thailand
(a )  V i c h i t r  B e n ja s il
Di re c to r
( b ) Sathorn S i r i s i n g h
F i e l d  Crops D i v i s i o n
( c )  Preecha Surinda
(d ) Yenchai Vasuvat
D iv is io n  o f  Pathology
(e )  Nantakorn Boonkerd
D iv is io n  o f  Pathology
( f )  Omsub Nopamornbodi
D iv is io n  o f  Pathology
7. Khon Kaen U n iv e r s i t y  
F a c u lty  o f  A g r ic u l t u r e  
Bangkhen* Bangkok 9*
Th a ila n d
(a )  Banyong Toomsan
8 . F a c u lty  o f  A g r o -In d u s try
K ase t s  a r t ..U n i-ve r  s-i-t y-
Bangkok 9* Th a ila n d
(a )  Chintana Oupadissakoon
Department of Product Development
9. S . Parasram
A g r ic u l t u r a l  Executive D i r e c t o r  
CARD I
U n iv e r s i t y  Campus 
S t .  Augustine* T r in id a d  
West In d ie s
10. George Sammy
U n iv e r s i t y  o f  the West In d ie s  
Department o f  Food Science 
S t .  Augustine* T r in id a d  
West In d ie s
11. B ria n  Cooper 
CARDI
P .O . Box 766 
F r i a r s  H U l - S t . J o h n ' s  
Antigua* West In d ie s
12. B. K.  Rai 
CARDI
P.O.  Box 2
M in is t r y  o f  A g r ic u lt u r e  
Belmopan* B e l iz e  
Ce ntra l America
13. L .  Hope K e rr
Food Technology I n s t i t u t e
c/o Jamaica I n d u s t r ia l  Dev. Corp.
4 W inchester Rd.
P .O . Box 505 
Kingston 10* Jamaica
14. U n iv e r s i t e  de Ouagadougou 
B.P'. 7021
Ouagadougou* Burkina Faso 
A f r i c a
(a )  Patouin Ouedrago
Professeur a 1 '  I . S . P .
( b )  I d r is s a  Dicko
P rofesseur a l ' I . S . P .
( c )  P h i l ip p e  Sankara
I n s t 1t u t  Su perieur Polytechnique
15. Department des Productions Vegetales 
ISRA/CNRA
B .P .  51
Bambey* Senegal 
West A f r i c a
(a )  M.N'Doye
Le D ire c te u r
(b )  A ly  N 'D iaye
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16. Amadou Ba 
ISRA
Secteur Centre  -  Sud
B .P .  199 
Kaolack, Senegal
17. B a c h ir  S a rr
I n s t i t u t  de Technologie  A l im e n ta ire  
Route des Peres M aristes
B .P .  2765 Hann, Dakar 
Senegal
18. I n s t i t u t e  f o r  A g r ic u l t u r a l  Research 
Ahmadu B e l lo  U n iv e r s i t y
PMB 1044, Samaru-Zaria 
N ig e r ia
(a )  Steve M isari
Department o f  Crop P ro te c t io n
(b )  Okon Ansa
Department o f  Crop P ro te c t io n
19. Amadou Mounkaila 
INRAN
CNRA/Tarna S ta t io n
B. P .  240 
Maradio, N ig er 
West A f r i c a
20. H.M. Ishag
C o o rd in a to r  Peanut Research 
A g r ic u l t u r a l  Research C o rp o ra tio n  
P .O . Box 5141 
Khartoum South, Sudan
21. A . S .  K halid
Food Research Centre  
P .O . Box 213 
Khartoum N o rth , Sudan
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